Radiation-inducible caspase-8 gene therapy for malignant brain tumors.
Patients with malignant gliomas have a poor prognosis. To explore a novel and more effective approach for the treatment of patients with malignant gliomas, we designed a strategy that combines caspase-8 (CSP8) gene therapy and radiation treatment (RT). In addition, the specificity of the combined therapy was investigated to decrease the unpleasant effects experienced by the surrounding normal tissue. We constructed the plasmid pEGR-green fluorescence protein that included the radiation-inducible early growth response gene-1 (Egr-1) promoter and evaluated its characteristics. The pEGR-CSP8 was constructed and included the Egr-1 promoter and CSP8 complementary DNA. Assays that evaluated the apoptosis inducibility and cytotoxicity caused by CSP8 gene therapy combined with RT were performed using U251 and U87 glioma cells. The pEGR-CSP8 was transfected into the subcutaneous U251 glioma cells of nude mice by means of in vivo electroporation. The in vivo effects of CSP8 gene therapy combined with RT were evaluated. The Egr-1 promoter yielded a better response with fractionated RT than with single-dose RT. In the assay of apoptosis inducibility and cytotoxicity, pEGR-CSP8 showed response for RT. The pEGR-CSP8 combined with RT is capable of inducing cell death effectively. In mice treated with pEGR-CSP8 and RT, apoptotic cells were detected in pathologic sections, and a significant difference was observed in tumor volumes. Our results indicate that radiation-inducible gene therapy may have great potential because this can be spatially or temporally controlled by exogenous RT and is safe and specific.